Samples of tumours collected during necropsies or received from veterinary clinics, as well as biopsies were analysed. The analysis revealed 2259 tumours, including 1814 (80.30%) cases from dogs, followed by 295 (13.06% ) cases from cats, 79 (3.50%) cases from horses, and 71 (3.14%) cases from exotic animals. Skin and subcutaneous tissue (45% of dogs and 48% of cats), and mammary gland (23% of dogs and 29% of cats) were the most common location of tumours. Malignant forms prevailed in dogs (59%), cats (66%), and horses (89%). The analysis revealed interesting facts concerning the middle age of dogs and cats with tumours present with a peak in nine-year-old dogs and 10-12-year-old cats.
Introduction
All fields of oncology are covered by veterinary pathologists and are reported during annual congresses of the European Society of Veterinary Pathology (ESVP), which includes worldwide pathologists (12) . The analysis of the congresses topics (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) demonstrates that oncology constituted 20.78% of all oral presentations and 22.48% of poster presentations (3). Szarek et al. (13) analysed congress issues and found that oncology topics were presented 563 times (21.10% of all presentation) as six plenary lectures, 203 oral presentations, and 354 posters. Lymphoma, histiocytoma, mastocytoma, equine sarcoids, and mammary gland tumours (especially in dogs and cats) were also selected as topics to be discussed. Thus, oncology is still under veterinary pathological investigation. The field of oncology includes oncogenesis, diagnosis, prevention, and treatment, as well as the statistics of tumour occurrence in different animal species. Despite new diagnostic methods, histopathological evaluation is still one of the main diagnostic procedures in tumour detection in human and veterinary medicine. Histopathological examination of the tumours (with immunohistochemistry, if needed) or cytological examination of the smears provides a complete information about the histological type of the tumours and their malignancy, and to make decisions regarding prognosis and treatment.
Available literature concerning the occurrence of animal tumours in Poland in different periods includes analysis from the province of Lower Silesia and areas of Warsaw, Bialystok, Katowice, and Lublin. The first Polish data concerning the period between 1957 and 1967 were reported by Houszka and Kaszubkiewicz (4) in Wroclaw. Data from Szuperski (14) included similar periods and presented descriptions of different tumours in Polish veterinary literature. Pietraszek and Parfieniuk (10) analysed the occurrence of dog tumours in Bialystok between 1981 and 1987, while SzaflarskaStojko (11) presented skin tumours in dogs in Katowice. Similar investigations were performed in Lublin (1) and in Warsaw (5, 15) . Detailed information about animal tumours in the Lower Silesia in different periods is presented in the following papers: 1963-1973 (7) , 1976-1995 (6) , 2000-2004 (9) , 2005-2008 (8) , and 2009-2011 (2) . However, to date there has been no information from the north-eastern part of Poland concerning this topic.
All presented papers include various data referring to examined animals until 2006, when Nowak and Madej (9) , systematised all information and suggested a new protocol to analyse tumours in animals. The new protocol includes the species, age, gender, breed, malignancy, histological type, and localisation, which brings interesting new data. The obtained data reveals an increased interest in oncology by veterinary surgeons, and shows an increased animal owner's awareness towards animal welfare. The data obtained from different regions of the country allows for comparison of different groups of animals and determination whether geographic location influences oncogenesis.
The aim of the study was to analyse the prevalence of tumours in animals in the province of Warmia and Mazury between 2003 and 2011 in comparison with other Polish data.
Material and Methods
Histopathological analysis was performed on 2259 tumours collected from companion/pet, farm, and exotic animals from Warmia and Mazury in 2003-2011. The tumours and biopsies were collected in the Department of Pathological Anatomy or were received from veterinary surgeons from the Faculty of Veterinary Medicine or private clinics. Samples of the tumours were fixed in 10% buffered formalin, dehydrated, and embedded in paraffin wax. The sections were stained with haematoxylin and eosin (HE), Mallory's stain, and toluidine blue. If needed, other histochemical and immunohistochemical techniques were applied to complete the diagnosis. Tumours were classified by a standard protocol: species, malignancy, histological type, gender, age, breed, and localisation.
Results
The analysis of all tumours revealed 2259 neoplasia and dogs were the most numerous group of animals -1814 cases (80.30% of all animals), cats -295 (13.06%) cases, horses -79 (3.50%) cases, and exotic animals -71 (3.14%) cases (including 34 cases of rats, 12 cases of ferrets, 11 cases of miniature rabbits, nine cases of guinea pigs, two cases of hamsters, and one case each of mouse, gopher, and fox).
Malignant forms of dogs' tumours were noted 1075 times and accounted 59.26% of all cases in dogs, while non-malignant forms were noted 739 times (40.74%). The histological type of the tumours in dogs is shown in Fig. 1 . Out of 1814 cases, 1026 (56.56%) included bitches and 788 (43.44%) males. Fig. 2 illustrates data concerning the age of the dogs. The manifestation of tumours in different dogs' breeds is presented in Table 1 .
Analysis of the localisation of the tumours in dogs revealed that the most frequent group were tumours of the skin and subcutaneous tissue (45.04%), followed by tumours of mammary gland (23.76%), lymphoid system (9.70%), alimentary system (7.94%), reproductive system (5.40%), perirectal glands (3.86%), urinary system (1.05%), locomotive system (0.99%), respiratory system (0.77%), and body cavities (0.55%). Other localisations did not exceed 0.5%.
Skin and subcutaneous tissue were the most frequent location of tumours and accounted for 817 cases (45.04% of all tumours in dogs). The highest number of neoplasia within skin was histiocytoma -224 (27.42%) cases, followed by basal cell carcinoma -82 ( Tumours in the lymphoid system were the third group of tumours in dogs (176 cases, 9.70% of all in dogs). Most cases were detected in lymph nodes (146 cases, 82.95%). Lymphoma was most frequently noted (107 cases, 60.80%), followed by lymphosarcoma (14 cases, 7.95%), lymphangioma and adenocarcinoma (five cases, 2.84%, each), and plasmocytoma (three cases, 1.70%). In the spleen, eight cases of lymphoma and haemangioma (4.55% each) and three (1.70%) cases of sarcoma were observed. Other tumours did not exceed 1.5%.
All tumours in the alimentary system in dogs totalled 144 (7.94% of all cases in dogs) cases. Most of them were diagnosed in the mouth cavity (113 cases, 78.47%) and they were mostly fibrous epulis (38 cases, 26.39%), followed by melanoma and acanthomatous epulis (15 cases, 10.42%, each), carcinoma (nine cases, 6.25%), and five cases of carcinomatous epulis, epulis sarcomatosa, fibrosarcoma, and sarcoma (3.47% each). In the stomach, three cases of tumours were detected and in the intestines (13 cases, 9.03%) adenocarcinoma was the most common (three cases, 2.08%). Eight (5.56%) cases were connected with the liver, mainly adenocarcinoma (2.78%), four tumours with the salivary glands, and two cases with the pancreas. These and other single tumours in the alimentary system did not exceed 1.5%.
The reproductive system was mostly affected in males (61 cases, 62.24% of all in reproductive system), rather than bitches (37 cases, 37.76%). Tumours in the testes were noted 48 times and included 18 cases of seminoma (29.51% of all in reproductive system), 15 cases of Sertoli cell tumours (24.59%), nine (14.75%) cases of leydigioma and other tumours observed did not exceed 2%. Seven prostate tumours were diagnosed, and they included two cases of adenocarcinoma and adenoma (3.28% each) and single cases of other tumours. Additionally, three scrotum tumours were observed (two fibromas -3.28% and one fibrosarcoma -1.64%). Single cases of prepuce and penis neoplasia were also found.
The analysis of the female genital system revealed 16 (43.24%) cases of vagina tumours, 12 (32.43%) cases of the ovaries, five (13.51%) cases of the genitalia, and four (10.81%) cases of the uterus. In the vagina, 10 cases involved smooth muscle cell myoma (27.03%) and two cases of folliculoma and cystadenoma (5.41% each), with a single observation of thecoma and granuloma cell tumour (2.70% each). Within the female genitalia, cases of adenocarcinoma (two cases, 5.41%), fibroma, mesenchymoma, and myxolipoma (one case, 2.70% each) were noted. Four cases of tumours occurred in the uterus and they were smooth muscle cell myoma (two cases, 5.41%) and one case of lipoma and adenocarcioma (2.70% each).
Tumours concerning the perirectal glands accounted for 70 cases (3.86% of all cases in dogs) and adenoma (56 cases, 80%), adenocarcinoma (eight cases, 11.43%), and basal cell carcinoma (four cases, 5.71%) were found most frequently. Other tumours were below 1.5%.
The dog urinary system was affected only 19 times (1.05% of all cases in dogs); 10 cases of tumours were noted in the urinary bladder (52.63% of all in the urinary system) with few tumours in the kidneys (eight cases, 42.11%) and one case of fibrosarcoma in the urethra (5.26%). In the urinary bladder, 21.05% of tumours were adenocarcinoma (four cases), followed by two cases of carcinoma (10.53%), and single cases of myxoma, osteoma, lipoma (5.26%, each). Renal tumours included three cases of adenocarcinoma (15.79%), followed by two cases of lipoma (10.53%), and single cases of adenoma, lymphoma, and sarcoma (5.26%).
Tumours of the locomotive system included 18 cases (0.99% of all cases in dogs). In the osseous system, there were osteoma (five cases, 27.78%), osteosarcoma (two cases, 11.11%), and chondrosarcoma, osteochondrosarcoma and sarcoma noted in single cases. Within the muscular tissue, single cases of lipoma, liposarcoma, myxosarcoma, pericytoma, rhabdomyoma, and sarcoma were detected (5.56% each). Additionally, a single case of synovial sarcoma was detected in the articular cavity.
The respiratory system showed only a few cases of tumours (14 cases, 0.77% of all in dogs). In the lungs, three cases of adenocarcinoma were detected (21.43% of all in the respiratory system), two cases of carcinoma and sarcoma (13.29%, each), and one (7.14%) fibroadenocarcinoma tumour. Single cases were observed in the larynx and bronchi (myxosarcoma and carcinoma -7.14%, each) and four (28.57%) cases were noted in the nasal cavity: two carcinomas and one fibroma and melanoma.
Other group of tumours was detected in the chest and abdominal cavities (10 cases, 0.55% of all in dogs). Three cases included sarcomas and the rest of the tumours constituted single cases of adenocarcinoma, lipofibroma, lipoma, liposarcoma, mesothelioma, carcinoma, and histiocytoma.
Individual tumours were detected in the auditory canal (six cases, 0.33% of all cases in dogs). There were adenocarcinoma, adenoma, fibrosarcoma, histiocytoma, papilloma, and haemangiopericytoma. A similar number of tumours were observed in the eyeballs where melanoma hypomelanoticum, fibrosarcoma, melanoma, haemangiopericytoma, basalioma, and histocytoma were detected. Four (0.22%) cases of tumours were noted in the thyroid gland (adenoma, carcinoma, lymphoma, and fibrosarcoma). Only one case of fibrolipoma was noted in the cardiovascular system, in the heart.
In cats, 295 tumours were noted (13.06% of all examined) and among them 197 (66.78%) were malignant and 98 (33.22%) non-malignant tumours. Fig. 3 presents the histological type of the tumours detected in cats. These tumours were more frequently diagnosed in females (207, 70.17%), rather than males (88-29, 83%). Details concerning the age of the cats are illustrated in Fig. 4 . An analysis of cat breeds revealed that European cats prevailed with 253 (85.75 %) cases, followed by 14 (4.75%) Persian cats, nine (3.05%) Siamese cats, eight (2.71%) Maine coon, four (1.36%) Norwegian Forest cats, three (1.02%) Russian cats, two (0.68%) Siberian cats, and one British cat and Exotic Shorthair cat (0.34%, each).
Tumours from skin and subcutaneous tissue were predominant in cats (144 cases, 48.81%), followed by tumours of the mammary gland (86, 29.15%), alimentary system and liver (24, 8.14%), the lymphoid and respiratory systems (eight, 2.71%, each), reproductive system (7, 2.37%), and body cavities (six, 2.03%). Other tumours did not exceed 2% of cases. The group of tumours from skin and subcutaneous tissue most often included fibrosarcoma (45 cases, 31.25% of all tumours in skin subcutaneous tissue), followed by adenocarcinoma (19, 13.19%), fibroma (16, 11.11%), sarcoma (14, 9.72%), lipoma (eight, 5.55%), and adenoma and basal cell carcinoma (six, 4.17% each). Other tumours did not exceed 4%.
In the mammary gland, adenocarcinoma was the most frequently diagnosed neoplasia (44 cases, 51.16% of tumours of mammary gland), followed by adenoma (13, 15.12%), anaplastic carcinoma and fibroadenoma (seven, 8.14% each), carcinoma planoepitheliale keratodes (six, 6.98%), and single cases of other tumours.
Most tumours associated with the alimentary system were located in the oral cavity (11 cases, 45.83%) and they were fibrous epulis (seven cases, 29.17%) and epulis acanthomatous (two cases, 8.33%). In the intestines (13 cases, 54.17%), three (12.5%) cases of adenocarcinoma, two (8.33%) cases of fibrosarcoma, and single cases of other tumours were diagnosed. In the lymphoid system, six cases of lymphoma and in the body cavities, two cases of fibrosarcoma were noted. Few cases of other tumours were detected in different organs and systems.
Seventy-nine (3.50% of all examined samples) cases of horse tumours included 71 (89.87%) malignant forms and eight (10.13%) non-malignant forms. Only tumours from three histological types were detected in horses. Mesenchymal and mesodermal comprised 88.61% (70 cases) of all, followed by epithelial 10.13% (eight cases) and one case of tumour from the nervous system and chromogenic tissue. In mares, 41 (51.90%) tumours were diagnosed and in males there were 38 (48.10%) cases. Age dependence indicated the prevalence of tumours in animals aged two and six years. Tumours affecting the skin and subcutaneous tissue (89.87%), especially fibroblastic sarcoid and verrucose sarcoid (59 cases, 74.68% and four cases, 5.06% respectively) comprised the biggest group of tumours. Single cases of other tumours were noted in different organs and systems.
The group of exotic animals included 71 (3.14%) cases of tumours: rats (34, 47.89%), ferrets (12, 16.9%), miniature rabbits (11, 15.49%), guinea pigs (nine, 12.68%), hamsters (two, 2.82%), and mouse, gopher, and fox (one, 1.41%, each). In rats, the tumours were mostly located in the skin and subcutaneous tissue (58.82%) and comprised adenocarcinoma, fibroma, and fibroadenoma, whereas in the mammary gland (20.59%) adenoma was most commonly observed. In ferrets, tumours within the skin and subcutaneous tissue dominated (58.33%), mainly involving carcinoma planoepitheliale. In miniature rabbits, two cases of adenoma and adenocarcinoma within the skin, subcutaneous tissue, and reproductive system were noted. In guinea pigs, two cases of lipoma diagnosed in skin and subcutaneous tissue and two cases of adenocarcinoma were noted in the mammary glands. Single cases of other tumours in the group, such as basal cell carcinoma in gopher and thymoma in mouse, were also recorded. 
Discussion
Tumours in dogs accounted for 80.30% of all diagnosed tumours, which, in comparison with the most recent scientific data, constitute a lower percentages of dog tumours among all animals (over 85% from 2006) (2, 8, 9) . The malignancy of dog tumours, similarly to the observations of other authors, accounted for about a 60% prevalence of malignant rather than benign tumours (1, 2, 5, 9, 10). Only Michalska and Michalski (6) revealed domination of benign forms. Recent data from Wroclaw (2) on the histological type of tumours showed the prevalence of tumours from mesenchymal and mesodermal origin (around 50%), over tumours from an epithelial origin. Our observations are the same, however, earlier information pointed to the prevalence of epithelialorigin tumours (5, 8, 9) . All data from 1969 (including ours) pointed to the domination of tumours in bitches (from 51% to 63%), which is understandable due to a high number of tumours in the mammary glands (2, 5, (8) (9) (10) (11) 15) . Interesting facts are related with the age of the dogs. The highest number of tumours is not connected with older, but with middle-aged dogs. Our data shows that tumours peaked in nine-year-old dogs, whereas Ciaputa et al. (2) found the peak was in dogs aged 7-11 years. According to the data from 2010 it was within 8-10 years (8), in 2006 within eight-nine years (9) , in 1997 within eight years (6), in 1996 over five years (5) , in 1992 over 10 years (1), in 1989 within five-ten years (10), in 1970 within five-ten years (11) , and in 1969 within 8-13 years (4). Mixed breed dogs dominated, as in other studies, and accounted for similar numbers (around 30%). The differences concern pure breeds. German shepherd in our research accounted 9.92% of all breeds and similar percentages for this breed were described by Malicka et al. In regard to location of the tumours, skin and subcutaneous tissue tumours are the dominating group and they account for over 45% of all cases in dogs. This data confirms earlier information that tumours from that group prevailed (2, 4, 5, 8, 9, 11) . Only the analyses of Zembrzycka and Borkowska (15), Pietraszek and Parafieniuk (10) , and Adamu (1) indicate the minimal predominance of mammary gland tumours. Within skin and subcutaneous tissue, the number of histiocytomas dominated, which was also visible in other authors' analysis (2, 8) . A high number (10%) of basal cell carcinoma was detected, where in earlier findings this tumour did not reach that level. Mammary gland was the second most affected organ (23%). Other authors also pointed to the domination of mammary gland tumours (1, 10, 15) . We found a prevalence of mixed tumours rather than adenocarcinoma, but recent data from Malicka et al. All literature data suggests an increasing number of tumours in cats. In our study, a higher percentage of neoplasia was noted. Over 13% of all diagnosed tumours accounted for cat tumours, whereas in 1969 it was 2.1%, in 2006 -9%, in 2010 -12.1%, and in 2013 -12.6% (2, 4, 8, 9) . This is probably related to the increasing amount of cats kept, but it may also reflect a dangerous increase in feline neoplasia cases. Malignancy was very high and included over 66% of all tumours. Two groups of histological type dominated: mesenchymal and mesodermal with epithelial origin. These two types prevailed in data of other authors (2, 5, 8, 9 ) with various percentages. There were also similarities in sex dependence. The number of tumours in females was higher than in males (2, 5, 8, 9) . Alarming information concerns age of the cats. Our study confirmed that cats between 8 and 12 years old are more susceptible to tumours. The peak number of cats occurred between 10 and 12 years of age, although Nowak and Madej (9) determined the peak within 5-9 years in males, and 5 to 12 years in females. Nowak et al. (8) and Ciaputa et al. (2) determined the peak of tumours within 9-10 and 10-11 years, respectively. The low age of the cats should be taken under consideration, due to the high presence of tumours. In the future, a statistical analysis of the presence of tumours in the skin and subcutaneous tissue compared to the age of the cats will probably allow to estimate the highest probability of tumour occurrence. As in other authors' studies (2, 8, 9) , tumours in the European cat breed prevailed and accounted over 85% of all the tumours found in all breeds. Skin and subcutaneous tissue localisation dominated in both the current study and studies by other authors (2, 9). Houszka and Kaszubkiewicz (4) also indicated skin and subcutaneous tissue as having the highest prevalence of tumours (42.8%). Only Nowak and Madej (9) pointed the mammary gland with higher number of tumours. Interesting, most cases of this origin are fibrosarcoma cases (over 30%). A similar observation was made for mammary gland origin tumours, where adenocarcinoma dominated (over 50%). Houszka and Kaszubkiewicz (4) also noted adenocarcinoma domination. It should be stated that within skin and subcutaneous tissue, there is a high probability of fibrosarcoma occurrence and within the mammary gland there is high probability of the presence of adenocarcinoma. This should be taken under consideration during histopathological evaluation of cat tumours with these origins.
Tumours described in horses accounted for 3.5% of all cases, and in comparison with Nowak and Madej (8), Nowak et al. (9) , and Ciaputa et al. (2) reports (1.9%, 1.0%, and 0.4% respectively), the number of tumours occurring in horses increased. The high percentage of the malignant form was noted in our study (89.87%), which was not described earlier; except Nowak et al. (8) , who found a higher prevalence of malignant forms (70%) rather than benign tumours. Over 88% of tumours in horses were diagnosed as being of mesenchymal or mesodermal origin. This type of neoplasia prevailed only in 2006 (9) and 1996 (5). Other authors found a higher number of epithelial tumours (2) or equal number of tumours from these two origins (8) . A minor advantage of mare tumours was noted, but clear conclusions cannot be drawn since other studies found various percentages of sex dependence (2, 5, 9) . Similar diverse data concerns an analysis of horse age. Our observations suggest a higher occurrence of tumours in younger horses (2-6 years old), whereas Nowak and Madej (9) , noted more tumours in 7-year-old animals, and Ciaputa et al. (2) showed a higher number of tumours in 7-12-year-old horses. Future observation would provide more information related to horse age. Our data demonstrated that most diagnosed tumours developed in the skin and subcutaneous tissue, which confirmed earlier studies (2, 8, 9 ). Houszka and Kaszubkiewicz (4) also found a higher number of tumours of this origin (40%). The high prevalence of sarcoid noted in our study did not occur earlier. Only 11% of sarcoid prevalence was found by Nowak and Madej (9) .
The analysis of the occurrence of tumours in exotic animals should be compared with the recent studies completed in Wroclaw. Ciaputa et al. (2) and Nowak et al. (8) noted that the number of tumour cases in exotic animals still increases, due to the increasing numbers of these animals kept as pets. Thus, the high prevalence of exotic animals' tumours in our study (3.14%) confirmed this opinion and future studies will provide more data for the analysis.
Papers describing the prevalence of tumours in different periods and various locations are needed and valuable. Future studies should be performed using the standard protocol of Nowak and Madej (9) for further comparison of obtained data. Detailed statistical data should include alarming information related to the occurrence of histiocytoma in the skin and subcutaneous tissue, adenocarcinoma in the mammary gland in dogs, and fibrosarcoma in skin and subcutaneous tissue with adenocarcinoma in mammary glands in cats. These statistics must include a variance analysis, which includes the studied tumours and animal breed, especially when the dogs and cats with the most tumours are relatively young.
